Background: Medical studies are very challenging. As a result of the demands placed on them, students may be under stress, and this may affect their behavior and performance. Not many Indian studies have delved into this problem. Aim: The aim of the study is to assess the levels of stress and its associated adverse behavioral effects in undergraduate medical students in a tertiary care medical college. Materials and Methods: This cross-sectional, descriptive, and analytical study included medical students from 2 nd to 4 th year who had given informed consent to participate in the study. Students were assessed with a semi-structured questionnaire, students stress scale (SSS), perceived stress questionnaire, and risk-taking and self-harm (RT and SH) inventory. Results: A total of 405 students (153 males and 252 females) participated in the study. There were no significant differences in the age, perceived family support, religious practices, physical activity, and SSS scores of the male and female students. A significantly higher score was obtained by boys as compared to the girls on the scores of the RT subscale and total score on RT and SH inventory. However, girls obtained significantly higher scores as compared to boys on the perceived stress scale. Among girls, 23.4% reported high stress, 63.5% had moderate stress, and 13.1% reported low stress. Among boys, 11.1% reported high stress, 68.6% had moderate stress, and 20.3% reported low stress. The difference was statistically significant. Conclusions: The majority of Medical undergraduates were under stress; however, the majority perceived themselves to be under moderate stress. Male students had higher scores on RT and SH inventory as compared to females. There is an urgent need to study the causes and devise effective management and preventive measures to avoid the harmful long-term effects of stress on their careers and well-being.
one may hardly be stressful at all to another. The 5½ years undergraduate medical training period requires long hours of hard work, tremendous levels of commitment, and a large amount of responsibility. This can be extremely stressful and exhausting, sometimes resulting in poor learning ability, and below average academic performances. Additional factors such as moving away from a protective home environment or migration to another state can add to this stress.
"Life minus stress is death." -Hans Selye S tress is the psychological and physical state that results when the resources of an individual are not sufficient to cope with the demands and pressures of a situation. This can lead to negative cognition, negative emotions, and maladaptive behaviors. [1] Stressors are perceived differently by different individuals. A stressor which causes distress to Various methods for evaluating stress level and ranking causative factors have been developed in research on stress. The method developed by Rahe and Arthur is probably the most popular method. In this method, evaluation of stress level is done by quantifying life changes induced by stressors using life change units. [2] Since stressful life events can increase the probability of illness by utilizing Holms and Rahe's method, we can estimate the probability of illness based on the intensity of stressful events in the recent past. Therefore, apart from an objective estimation of stress levels based on factual life events, this method also provides the avenue of interpreting an individual's stress-induced life change regarding its effect on physical health. [3, 4] Numerous studies have been reported that medical students suffer from higher perceived stress compared to students in other academic fields and the general population. [5, 6] The negative consequences of the long and stressful medical education on the psychological status of medical students have highlighted in several studies. Studies indicate that approximately 10% of medical students have depression, and 6% have a history of suicidal ideation. [7] Excessive stress levels may also produce a feeling of loneliness and nervousness, sleeplessness, excessive distress, [8] and reduced well-being. [9] Distress resulting from stressors can adversely affect professional development and negatively impact empathic and humanitarian attitudes among medical students. [10, 11] How boys and girls cope with perceived stressful situations may also differ. Boys may go for more of externalizing behaviors such as substance abuse, while girls cope with more internalizing tendencies such as self-harm (SH). Risk-taking (RT) refers to engagement in behaviors that are associated with some probability of undesirable results. [12] The easy availability of a range of substances of abuse and an environment where they may witness faulty or unhealthy coping mechanisms by seniors may push them to seek alternate maladaptive coping methods including RT and even SH behaviors. SH is an act with a nonfatal outcome. Here, an individual deliberately initiates behaviors such as cutting themselves or ingesting poison with the intention of causing harm to themselves. [13] SH is a global health problem, and one of the strongest predictors of completed suicide [14] It has been reported that the prevalence rate of SH in adolescents is 8%, with more girls than boys [15] A cross-sectional study of 321 medical students reported highly significant levels of perceived stress levels and emotional distress in them. [16] The suicide rate among male and female doctors is >40% and 130% higher, respectively than among men and women in the general population. [17, 18] The increased suicidal risk among doctors probably begins during medical studies since studies in different countries indicate that attempted suicide among medical students is higher than in the age-matched population. [19, 20] In addition, suicidal ideation is an established predictor of attempted suicide, and few studies have reported high prevalence (3%-15%) of suicidal ideation in medical students. [21, 22] Not many Indian studies have delved into this problem of stress and its adverse consequences such as RT and suicidal ideation in medical students.
The current study is designed to find out the prevalence of stress and its consequences such as RT and SH behaviors, in medical students in an urban medical college in Maharashtra. The study aims to detect the presence of stressors, the difference in the way they perceive stress, and the most common, faulty or unhealthy coping styles, so that preventive measures can be taken as early as possible and healthy coping mechanisms can be introduced, as part of the training curriculum.
MATERIALS AND METHODS
This cross-sectional, analytical study was carried out at a medical college attached to tertiary care hospital and research center. The study protocol was approved by the Institutional Ethical Committee. All the subjects gave written informed consent.
Sample
Students undergoing MBBS course from 2 nd year to final year, who had given informed consent to participate in the study.
Tools

A semi-structured questionnaire
This was a self-made questionnaire for recording sociodemographic details.
Student stress scale
It is an adaptation of Holmes and Rahe life event scale, modified to college students. It is a 31-item self-report scale in which the participants have to indicate whether they have experienced a specific life event in the past 6 months or expect to experience in the next 6months. The scale is scored by adding the points listed for the checked life events, and the scores roughly indicate the stress levels. Scores of stress up to149 indicate very little stress; 150-199 mild stress; 200-249 moderate stress; 250-299 serious stress and scores of 300 or more indicate major stress. In addition scores of 300 and higher indicate a relatively high health risk, while scores of 150-299 indicate a 50/50 chance of serious health problems within 2 years. [23, 24] Perceived stress scale (PSS) This is a 10 items scale by Sheldon Cohen, to evaluate the method of individual's perception of the stressor as a stress. It measures the degree to which the situations in life are perceived as stress full. The score ranges from 0 to 40. The answers are graded on a 5-point Likert Scale ranging from never = 0, almost never = 1, sometimes = 2, fairly often = 3, to very often = 4. Positively framed questions 4, 5, 7, and 8 are reverse scored, that is never = 4 to very often = 0, and the scores are summed, with higher scores indicating more perceived stress. A score of fourteen or more is regarded as perceived stress. [25, 26] The levels of stress were arbitrarily divided as follows: low perceived stress: 0-13, moderate perceived stress: 14-26, and high perceived stress: 27-40. The levels of stress divisions were selected in accordance to similar studies in India. [27, 28] 
Risk taking and self-harm inventory
This a 27-item inventory to assess the RT and self-harm (SH) behaviors. Two factors emerged from the principal axis factoring, and RT and SH were further validated by a confirmatory factor analysis as related, but different constructs, rather than elements of a single continuum. Inter-item and test-retest reliability were high for both components (Cronbach's alpha = 0.85 and 0.93, r tt = 0.90 and 0.87) and considerable evidence emerged in support of the measure's convergent, concurrent and divergent validity. [29] Procedure An introduction to the subject by explaining stress and its impacts was done before starting the study. It was clearly informed to the students that participation in the study was voluntary and was neither connected nor would affect their academic progress in the course. After explaining the purpose and design of the study, written informed consent was obtained for participation in the study from all participants. Thereafter, the semi-structured questionnaire, students stress scale (SSS), perceived stress questionnaire, and RT and self-harm inventory were administered to the students. The rating scales were scored as per the test manual and data entered in Microsoft Excel.
Statistical analysis
We performed all data analyses using Statistical Package for the Social Sciences (SPSS Version 16) program (IBM, USA). Chi-square and t-tests were run comparing the survey responses of the male and female students. Because the male and female students were not matched in the surveys, the groups were treated as being independent rather than paired.
RESULTS
A total of 405 medical students, including 153 male and 252 females, participated in the study. There were no significant differences in the age of the male and female students [ Table 1 ]. There was no significant difference between the two groups on perceived family support, religious practices and physical activity that they routinely performed.
The scores obtained by the students on perceived stress scale, RT, and SH inventory, and SSS are given in Table 2 . A significantly higher score was obtained by boys as compared to the girls on the scores of the RT scale, and total score on RT and SH inventory. However, girls obtained significantly higher scores as compared to boys on the perceived stress scale [ Table 2 ]. Further analysis revealed that on the SSS the prevalence of stress in all students was about 61.48%, while 38.52% students were under very little stress, and the prevalence of severe stress was 20% [ Table 3 ]. However, on the PSS, the prevalence of stress in the students was about 84.2% while 15.8% students were under very little stress, and the prevalence of high stress was 18.8%.
When Pearson's correlation test of significance (two-tailed)
was applied to the SSS and PSS scores and the RT and SH scores, it was found that among male and female MBBS students, scores on SSS, and PSS were significantly correlated to both the RT and SH scores. This clearly indicated that in both genders increased stress increased the possibility of RT and self-harming behavior.
DISCUSSION
Stress in an invariable accompaniment of medical studies. While some amount of stress is required for optimum performance, excessive stress has adverse psychological and physical consequences. In the present study on the student's stress scale, 38.52% of the students were under very little stress while 61.48% were under some amount of stress. This observation is in agreement with a number of earlier studies which also found that the prevalence of stress in medical students varied from 63.8% to >−90%. [30] [31] [32] [33] [34] [35] [36] Contrary results were reported a Malaysian study which reported a low prevalence of stress (16.9%) which they attributed to a program held by their institution to enhance the students coping strategies toward stress. [37] On the other hand, based on the PSS in our study, a total of 84.2% students were under stress-65.4% under moderate stress and 18.8% were under severe stress. This was, however, much lower than the findings of 96.8% reported by a previous Indian study [38] and a study at Aga Khan University, Pakistan, which found that >90% students were stressed sometimes during their course. However, our findings are similar to a study from Tamil Nadu which reported that 82% students were under stress -71.4% under moderate stress and 10.9% were under severe stress. [28] A similar study from Maharashtra reported that 85% 1 st year medical students had stress [39] and a study from a medical college at Mumbai showed that 73% had perceived stress. [33] Similarly, in a Thai medical school 61.4% students had experienced some degree of stress. [40] Few earlier studies also reported that female students had significantly higher stress compared to males, namely 77% versus 64%, [34] 55% versus 45%, [31] and 53.45% versus 46.55%. [35] However, in our study, the findings were not significantly different, though female were slightly more stressed at 63.1% as compared to males 58.8% (Chi-square 0.7335; P = 0.391; not significant). This finding is in agreement with earlier studies [16, 36] On the other hand, one study reported that females had a lower risk of stress as compared to males. [37] The inconsistent association of stress and gender could be due to differences in social, economic, and educational environment as well as subjectivity in measuring self-reported stress. Some authors have also suggested that females are more likely to perceive challenging and threatening events as stressful as compared to men. [41] RT and SH behaviors are clinically, empirically, and conceptually related constructs that are seen commonly in adolescents and young adults and have the potential to result in dangerous outcomes. RT emerges and declines at specific age ranges, most frequently occurring between the ages of 12 and 15 years but declines thereafter. [42] On the other hand, SH occurs over a longer time span, frequently occurring between the ages of 15 and 35 and may persist into adulthood. [43, 44] It is important to note that medical studies overlap the period of high SH and RT. SH is usually linked to depressive mood and the reduction of unwanted or unpleasant affect states, whereas RT is associated with a variety of moods including euphoria. [45, 46] The presence of peers often increases RT. [42] SH most often occurs in solitude, although one form of SH, Nonsuicidal self injury has been noted to be a group behavior for some individuals. With SH, the goal of the behavior is direct, intentional, and physical harm where with RT, the goal is not direct, intentional harm, but the physical damage may result. [43] In the present study, the scores of both RT and SH were on the lower side which was a good sign indicating good coping abilities of the students. The significantly higher RT scores in boys were on the expected lines. The significant correlation on RT and SH scores with both PSS and SSS scores clearly underscores the possible deleterious effects that stress can have on medical students. This finding has important clinical implications. Early detection of high stress in medical students by periodic monitoring can help the students in effectively tackling their stressors. They can thus be saved from slipping into depression and self-harm or RT behavior.
Limitations
Limitations of this study include its cross-sectional design, in which a causal relationship between the variables cannot be established. Other limitations include the absence of a control group for potential confounders such sources of stress, academic environment, and living circumstances. Longitudinal analysis of the stress model, including personal resources, coping, academic performance, adverse emotional states, and psychiatric assessment remains to be carried out in the future studies.
CONCLUSIONS
The majority of medical undergraduates considered themselves to be under stress; however, the majority perceived themselves to be under moderate stress. Male students had higher scores on RT and self-harm inventory as compared to females. There is an urgent need to study the causes and devise effective management and preventive measures to avoid the harmful long-term effects of stress on their careers and well-being.
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